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is treated with Cr 3+ with which it reacts; dye is then applied which in turn com- 
plexes with the chromium. 

Metal Complex Dyes. Metals such as chromium and cobalt can be intro- 
duced into dye molecules to give larger molecules. They can be regarded as being 
a special form of mordant dye. The complexes can be formed by chelating one or 
two molecules of dye with metal. They are applied in a similar manner to acid 
dyes. 

Direct Dyes. These are defined as anionic dyes, again containing sulfonic 
acid groups, with substantivity for cellulosic fibers. They are usually azo dyes (qv) 
and can be mono-, dis-, or polyazo, and are in general planar structures. They are 
applied to cellulosic fibers from neutral dyebaths, ie, they have direct substantiv- 
ity without the need of other agents. Salt is used to enhance dyebath exhaustion. 
Some direct dyes can be applied to wool and poly amides under acidic conditions, 
but these are the exception. 

Fiber-Reactive Dyes. These dyes can enter into chemical reaction with the 
fiber and form a covalent bond to become an integral part of the fiber polymer. 
They therefore have exceptional wetfastness. Their main use is on cellulosic fibers 
where they are applied neutral and then chemical reaction is initiated by the 
addition of alkali. Reaction with the cellulose can be by either nucleophilic sub- 
stitution, using, for example, dyes containing activated halogen substituerits, or 
by addition to the double bond in, for example, vinyl sulfone, — S0 2 CH=CH 2 , 
groups. 

Basic Dyes. These are usually the salts of organic bases where the colored 
portion of the molecule is the cation. They are therefore sometimes referred to as 
cationic dyes. They are applied from mild acid, to induce solubility, and applied 
to fibers containing anionic groups. Their main outlet is for dyeing fibers based 
on polyacrylonitrile (see FIBERS, ACRYLIC). 

Vat Dyes- The basic mechanism of vat dye application is the conversion of 
an insoluble complex polycylic molecule based on the quinone structure into a 
soluble leuco form by treatment with alkaline-reducing agents. This leuco form is 
then absorbed onto cellulose. Once the dye has been exhausted into the cellulose 
it is reconverted in situ to the insoluble pigment form which is trapped within the 
fiber. These dyes have high wet- and lightfastness. A subgroup of vat dyes is the 
solubilized vat dyes which are temporarily solubilized to allow easy application 
without reducing agents followed by regeneration of the insoluble dye after 
dyeing. These dyes are no longer of commercial importance. 

Sulfur Dyes. These are complex molecules containing sulfur obtained from 
the reaction between selected organic intermediates such as 4-aminophenol, orp- 
phenylenediamine and molten sulfur or polysulfide. The actual structures of sul- 
fur dyes are largely unknown although it is considered that they possess sulfur- 
containing heterocyclic rings. They are applied like vat dyes with the leuco form 
being generated by using alkaline sodium sulfide as a reducing agent. 

Disperse Dyes. These are substantially water-insoluble dyes applied from 
aqueous dyebath in a finely dispersed form. They are the most important class of 
dye for dyeing hydrophobic synthetic fibers such as polyester and acetates. 

Ingrain Dyes/ Azoic Dyes. These are dyes that are formed in the fiber by 
applying precursors. An example of this class are the azoic dyes. With these dyes 
a coupling component is applied to the fabric followed by a diazonium compound 



to form the i] 
and the inso 
steaming. Tl 
but has lost 
ing availabi] 

Other i 
commercial : 

Other I 
for leather, s 
and basic d; 
acceptable fj 
or basic dye: 
thetic organ 
Solvent dyes 
fonated mol 
Finally food 
eluded (see ( 

Fluor j 
transform i] 
whitening aj 
ting light ar 
the shade fr 
by factors s 
substrate 01 
whitening a 
disperse dye 



Physical am 

The practice 
solution con 
the textile, 
viewed in d€ 
ence in chen 
the fiber ph; 
free energy c 
pressure of 
composition 
sider chang< 
the reductio 
phase to the 
potential. If 
phase (the d 
drop in chen 
from the dy< 



